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RESTRAINT APPARATUS 

ATTN: BOX REISSUE 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

PRELIMINARY AMENDMENT 

Prior to examination, please amend this reissue application as follows: 
IN THE TITLE : 

Please replace the title with the following: INFLATOR CAPABLE OF 
MODULATING AIR BAG INFLATION RATE IN A VEHICLE OCCUPANT RESTRAINT 
SYSTEM. 

IN THE CLAIMS : 

Please amend claims 1 , 3, 4, 14, 16-19, 29, 30, 32, and 34-37, and add new 
claims 39-46 as follows: 
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1 . (Amended) An occupant restraint apparatus for installation In a vehicle, 
comprising: 

an airbag; and 

an Inflator including: 

a combustion chamber in fluid communication with the airbag; 
a reservoir containing a liquid propellant; 

a port fiuidically interconnecting the combustion chamber and the liquid 
propellant reservoir; 

an inflation initiator operable, in response to an accident involving the vehicle, to 
pressurize the liquid propellant reservoir, such that the liquid propellant is injected 
through the port into the combustion chamber for ignition and generation of combustion 
gases to inflate the airbag; 

a sensor for generating a signal indicative of an accident parameter; and 
an Inflation rate modulator including rheoloaical fluid, the inflation rate modulator 
controlling the inflation initiator and, thereafter, varying a combustion rate of the liquid 
propellant in the combustion chamber in accordance with the sensor signal, thereby 
regulating an inflation rate of the airbag. 

3. (Amended) The apparatus of claim 2, wherein the inflation rate modulator 
further [comprising] comprises a damping chamber containing [a hydraulic] the 
rheoloaical fluid for developing a damping force retarding the piston pumping stroke[, 
the Inflation rate modulator acting to vary the damping force]. 
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4. (Amended) The apparatus of claim 3, wherein [the hydraulic fluid is a 
Theological fluid and] the inflation rate modulator acts to vary a viscosity of the 
rheological fluid. 

14. (Amended) An airbag inflator comprising: 
a housing; 

a combustion chamber provided in the housing; 
a reservoir provided in the housing for containing a liquid propellant; 
a piston slidingly received in the housing and having a first piston head 
separating the combustion chamber from the liquid propellant reservoir, 
an injection port; 

a pyrotechnic initiator, detonated in response to a vehicle accident, to pressurize 
the combustion chamber and to ignite liquid propellant injected into the combustion 
chamber from the reservoir through the injection port during a regenerative pumping 
stroke of the piston, combustion of the injected liquid propellant producing airbag 
inflation gasses; and 

a controller includino rheological fluid, the controller varying a rate of the piston's 
regenerative pumping stroke according to at least one accident parameter, thereby 
regulating a rate of airbag inflation during airbag deployment. 

16. (Amended) The airbag inflator of claim 15, wherein the hydraulic damper 
includes a damping chamber containing [a hydraulic] the rheological fluid, and the 
piston includes a second piston head slidingly received in the damping chamber. 
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17. (Amended) The airbag inflator of claim 16, wherein the damping chamber 
further includes an orifice through which the [hydraulic] rheoloqical fluid is expelled by 
the second piston head during the piston's regenerative pumping stroke, the controller 
acting to adjustably control a rate of [hydraulic] rheoloqical fluid flow through the orifice 



18. (Amended) The airbag inflator of claim 17, wherein the [hydraulic] 
rheoloqical fluid is a maqneto- rheoloaical fluid. 

19. (Amended) The airbag Inflator of claim [18] 17, wherein the [hydraulic] 
rheoloqical fluid is a magneto-rheological fluid, and the controller further includes an 
electromagnet for generating a magnetic field to vary a viscosity of the magneto- 
rheological fluid flowing through the orifice. 

29. (Amended) The airbag inflator of claim 28, wherein the [hydraulic] 
rheolooical fluid is a magneto-rheological fluid. 

30. (Amended) The airbag inflator of claim [29] 28, wherein the [hydraulic] 
rheoloqical fluid is a magneto-rheological fluid, and the controller further includes an 
electromagnet for generating a magnetic field to vary a viscosity of the magneto- 
rheological fluid flowing through the orifice. 
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32. (Amended) An airbag inflator comprising: 
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a housing; 

a combustion chamber provided in the housing; 
a reservoir provided in the housing for containing combustible fluid; 
a piston slidingly received in the housing and having a first piston head 
separating the combustion chamber from the combustible fluid reservoir; 
an injection port; 

a initiator, activated in response to a vehicle accident, to pressurize the 
combustion chamber and to ignite combustible fluid injected into the combustion 
chamber from the reservoir through the injection port during a regenerative pumping 
stroke of the piston, combustion of the injected combustible fluid producing airbag 
inflation gasses; and 

a controller including at least one sensor and a rheoloaical fluid , the controller 
varying a rate of the piston's regenerative pumping stroke according to at least one 
accident parameter, thereby regulating a rate of airbag inflation during airbag 
deployment. 

34. (Amended) The airbag inflator of claim 33, wherein the hydraulic damper 
further includes a damping chamber containing [hydraulic] the rheoloaical fluid, and the 
piston includes a second piston head slidingly received in the damping chamber. 

35. (Amended) The airbag inflator of claim 34, wherein the damping chamber 
further includes an orifice through which the [hydraulic] rheologjcal fluid is expelled by 
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the second piston head during the piston's regenerative pumping stroke, the controller 
acting to adjustably control a rate of [hydraulic] rheoloaical fluid flow through the orifice. 

36. (Amended) The airbag inflator of claim 35, wherein the [hydraulic] 
rheoloaical fluid is a maaneto- rheoloaical fluid. 

37. (Amended) The airbag inflator of claim [36] 35 wherein the [hydraulic] 
riieoloaical fluid is a magneto-riieological fluid, and the controller further includes and 
electromagnet for generating a magnetic field to vary viscosity of the magneto- 
rheological fluid flowing through the orifice. 

39. An airbag inflator comorisina: 

a combustion chamber: 

a reservoir containino combustible fluid: 

a slidable piston located between the combustion chamber and the combustible 
fluid reservoir: 

an injection oort allowinc fluid communication between the reservoir and the 
combustion chamber 

an initiator, acti vated in response to a vehicle accident, commencing a pumoina 
stroke of th e piston, the pumping stroke forcing combustible fluid into the combustion 
chamber fr om the reservoir through the iniection port: for combustion of the combustible 
fluid to produce airbag Inflation oasses: and 
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a controllable hydraulic damp er assembly in communication with the piston to 
selectiyely vary the speed of the pis ton during its pumping stroke, the hydraulic damper 
assembly including rheoloaical fluid. 

40. The alrbaa inflator accord ing to claim 39. wherein the controllable hydraulic 
damper assembly inclu des an orifice and a portion of the rheological fluid is forced 
through the orifice bv the piston during the pumpino strol<e. 
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41. The airbag inflator according to claim 40. wherein the rheological fluid is 
magneto-rheolooical fl uid, and the hydraulic damper assembly further includes a 
selectiyely controllable electromagnet assembly, the electromagnet assembly capable 
of creating a controllab le magnetic field to yary the yiscosity of at least a portion of the 
maoneto-rheolooical fl uid flowing through the orifice during the pumpino stroke. 

42. The airba g inflator of claim 41 . further including a central processing unit 
capable of receiyino at least one sensor input, the central processing unit oroyidino 
control signals to the electromagnet assembly. 

43. The airba g inflator of claim 42. wherein the at least one sensor input is 
provided bv a plurality of sensors, the plurality of sensors producing signals respectiyely 
indicative of occupant and collision parameters. 
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44. The airbaq inflator accordi ng to claim 39. wherein the injection port extends 
through a piston head of the piston and is blocl<ed prior to activation of the initiator. 

45. The airbao inflator accordi ng to claim 40. wherein the rheoloaical fluid Is 
electro-rheoloaical fluid. 

46. The airbag inflator accor ding to claim 40. wherein the inflator is configured to 
provide a regenerative pumping stroke. 

IN THE DRAWINGS: 

Subject to the approval of the Examiner, please amend the drawings as indicated 
in the Request for Approval of Drawings filed herewith. 

REMARKS 

By this Preliminary Amendment, Applicants have amended claims 1, 3, 4, 14, 16- 
19, 29, 30, 32 and 34-37, and added new claims 39-46. Accordingly, claims 1-46 are 
pending in this reissue application. 

The requested change to Fig. 1 set forth in red in the Request for Approval of 
Drawing Change further clarifies that difl^erent fluids contained in chamber 46 and 
reservoir 49. 

If there is any fee due in connection with the filing of this Preliminary 
Amendment, please charge the fee to our Deposit Account No. 06-0916. 
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Respectfully submlttecl, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



Dated: March 1 , 2002 By:^a:X^ i 





Roland G. McAndrews 
Reg. No. 41,460 
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